Protein phosphatase 2A regulates apoptosis in intestinal epithelial cells.
Polyamine depletion prevents apoptosis by increasing serine/threonine phosphorylation leading to either inactivation or activation of pro- and anti-apoptotic proteins, respectively. Despite evidence that protein kinases are regulators of apoptosis, a specific role for protein phosphatases in regulating cell survival has not been established. In this study, we show that polyamine depletion inhibits serine/threonine phosphatase 2A (PP2A). Inhibition of PP2A in cells depleted of polyamines correlated well with increased phosphorylation of Bad at Ser112. Bad Ser112 phosphorylation in response to tumor necrosis factor (TNF)-alpha treatment decreased with time in cells grown in control as well as those grown in the presence of alpha-difluoromethylornithine plus putrescine. However, a sustained increase in the levels of Bad Ser112 phosphorylation was maintained in response to TNF-alpha treatment in cells grown in the presence of alpha-difluoromethylornithine. Inhibition of PP2A by okadaic acid and fostriecin or PP2A small interfering RNA transfection significantly decreased TNF-alpha-induced apoptosis in control and polyamine-depleted cells. Inhibition of PP2A by okadaic acid: 1) increased Bad and Bcl-2 phosphorylation at Ser112 and Ser70, respectively; 2) increased ERK activity; 3) prevented JNK activation; 4) prevented cytochrome c release, and activation of caspases-9 and -3 in response to TNF-alpha. Inhibition of MEK1 by U0126 prevented phosphorylation of Bad at Ser112. These results indicate that polyamines regulate PP2A activity, and inhibition of PP2A in response to polyamine depletion increases steady state levels of Bad and Bcl-2 proteins and their phosphorylation and thereby prevents cytochrome c release, caspase-9, and caspase-3 activation.